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(57)Abstract: 

PROBLEM TO BE SOLVED: To downsize a stage for positioning 
a reticle or a wafer, after maintaining a condition of exposure 
light or a function of measuring an imaging performance. 
SOLUTION: A wafer W is mounted on a wafer stage WST, which 
is so provided as to freely move to an X-direction and to a Y 
direction on a fixed plate 13, a pattern image of a reticle is 
exposed within an exposure region 1 2 on the wafer W and the 
exposure is performed by sweeping the reticle and the wafer 
toward the Y-direction. A stage 14 for measuring is provided 
freely movable in to the X-direction and to the Y-direction on 
the fixed plate 13 independently of the wafer stage WST and a 
space image detecting system, including a radiating amount 
monitor 1 8, a radiating unevenness sensor 1 9 and a measuring 
board 20, through which a slit is formed is installed on the stage 
14 for measuring. Since the wafer state WST may be provided 
with a minimum functions which are only required for making 
the exposure, the wafer stage can be downsized and made 
light-weight. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st stage which holds either of said masks and said substrates, and moves in a predetermined 
field in the aligner which imprints on a substrate the pattem formed in the mask using an exposure beam, 
and said 1 st stage are an aligner characterized by to have the 2nd independent stage and the metering device 
which is attached in this 2nd stage and measures the condition of said exposure beam, 
[Claim 2] It is the aligner characterized by being an aligner according to claim 1 and said 2nd stage being 
arranged by said 1st stage independently fi'ee [ migration ]. 

[Claim 3] The aligner which is an aligner according to claim 1 and is characterized by having the control 
unit to which said 1st stage is moved between the location where said exposure beam is irradiated, and the 
location where said exposure beam is not irradiated. 

[Claim 4] The aligner which is an aligner according to claim 2 and is characterized by having the control 
unit to which said 2nd stage is moved between the location where said exposure beam is irradiated, and the 
location where said exposure beam is not irradiated. 

[Claim 5] The aligner which is an aligner according to claim 1 and is characterized by having the control 
unit which positions said 2nd stage in the location where said exposure beam is not irradiated when it is in 
the location where said 1st stage can irradiate said exposure beam. 

[Claim 6] the 2nd stage where the 1st stage which holds said substrate and moves in a predetermined field in 
the aligner which projects on a substrate the pattem formed in the mask through a projection optical system, 
and said 1st stage became independent — this — the aligner characterized by to have the metering device 
which is arranged on the 2nd stage and measures the image formation property of said projection optical 
system. 

[Claim 7] It is the aligner characterized by being an aligner according to claim 6 and said 2nd stage being 
arranged by said 1st stage independently fi-ee [ migration ]. 

[Claim 8] The aligner which is an aligner according to claim 6 and is characterized by having the control 
unit to which said 1st stage is moved between the location in the exposure field by said projection optical 
system, and the position of the outside of this exposure field. 

[Claim 9] The aligner which is an aligner according to claim 6 and is characterized by having the control 
unit to which said 2nd stage is moved between the location in the exposure field by said projection optical 
system, and the position of the outside of this exposure field. 

[Claim 10] The aligner characterized by having the stage where the metering device which measures the 
condition of said exposure beam has been arranged in the aligner which imprints on a substrate the pattem 
formed in the mask using an exposure beam, and the cooling system with which this stage is equipped, and 
which cools said metering device. 

[Claim 11] The aligner characterized by having the stage where the metering device which measures the 
image formation property of said projection optical system has been arranged in the aligner which projects 
on a substrate the pattem formed in the mask through a projection optical system, and the cooling system 
with which this stage is equipped, and which cools said metering device. 

[Claim 12] In the aligner which imprints on a substrate the pattem formed in the mask using an exposure 
beam The 1st stage which holds either of said masks and said substrates, and moves in a predetermined 
field. The aligner characterized by having the heat insulation member which intercepts the heat which it is 
arranged between the 2nd stage in which the metering device which measures the condition of said exposure 
beam was carried, and said 1st stage and said 2nd stage, and is conducted fi^om said 2nd stage. 
[Claim 13] It is the aligner with which it is an aligner according to claim 12, and said heat insulation 
member is characterized by being the low solid material or the gas by which the temperature control was 
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carried out of thermal conductivity. 

[Claim 14] In the aligner which projects on a substrate the pattern formed in the mask through a projection 
optical system The 1st stage which holds said substrate and moves in a predetermined field, and the 2nd 
stage in which the metering device which measures the image formation property of said projection optical 
system was carried, The aligner characterized by having the heat insulation member which intercepts the 
heat which it is arranged between said 1st stage and said 2nd stage, and is conducted from said 2nd stage. 
[Claim 15] It is the aligner with which it is an aligner according to claim 14, and said heat insulation 
member is characterized by being the low solid material or the gas by which the temperature control was 
carried out of thermal conductivity. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] lithography for this invention to manufacture a semiconductor device, a liquid 
crystal display component, or the thin film magnetic head ~ it is in process, and it is used for the aligner 
equipped with the metering device for measuring a condition or an image formation property of an exposure 
beam etc. especially about the aligner used in order to imprint a mask pattern on a photosensitive substrate, 
and is suitable. 
[0002] 

[Description of the Prior Art] When manufacturing a semiconductor device etc., the projection aligner 
(stepper) of an one-shot exposure mold was conventionally used abundantly at the process imprinted on the 
wafers (or glass plate etc.) with which the pattern of the reticle as a mask was applied to the resist through 
the projection optical system under a predetermined exposure light. Recently, in order to imprint the pattem 
of the reticle of a large area to high degree of accuracy, without enlarging a projection optical system, the 
projection aligner (scanning aligner) of a scan exposure mold like step - exposed by carrying out the 
synchronous scan of reticle and the wafer to a projection optical system and - scanning method also attracts 
attention. 

[0003] In these aligners, it is always proper light exposure, and the reticle stage which positions reticle since 
it is necessary to expose where a high image formation property is maintained, or the wafer stage which 
performs positioning of a wafer is equipped with the metering device for measuring image formation 
properties, such as conditions, such as an illuminance of exposure light, and a projection scale factor. For 
example, fliere is a space image detection system for measuring the dose monitor for measuring the 
incidence energy of the exposure light to a projection optical system as a metering device with which the 
wafer stage is equipped, a location, contrast of a projection image, etc. On the other hand, as a metering 
device which it has on the reticle stage, there is an orientation plate with which the index mark used for 
image formation property measurement of a projection optical system, for example was formed. 
[0004] 

[Problem(s) to be Solved by the Invention] In the conventional aligner like the above, while rationalization 
of light exposure was attained using the metering device formed in the reticle stage or the wafer stage, the 
high image formation property was maintained. On the other hand, it is also required that the throughput 
(productivity) of the exposure process at the time of manufacturing a semiconductor device etc. should be 
raised to the latest aligner. As an approach for raising a throughput, the actuation rate of a stage other than 
the approach to which the exposure energy per unit time amount is made to increase is enlarged, with an 
one-shot exposure mold, stage stepping time is shortened and there is the approach of shortening stage 
stepping time and the scan exposure time in a scan exposure mold. 

[0005] Thus, in order to raise an actuation rate with the drive motor of the conversely same output as the 
former, it is necessary to miniaturize and to lightweight-ize a stage system that what is necessary is just to 
use the drive motor of an output larger when a stage system is the same magnitude in order to raise the 
actuation rate of a stage. However, if the drive motor of a larger output is used like the former, the heating 
value generated from the drive motor will increase. Thus, the increasing heating value produces delicate 
heat deformation of a stage system, and has a possibility that the high positioning accuracy demanded with 
the aligner may no longer be acquired. Then, in order to prevent degradation of positioning accuracy and to 
improve an actuation rate, a miniaturization and lightweight-izing are expected a stage system as much as 
possible like the latter. 

[0006] Especially, in the aligner of a scan exposure mold, while the scan exposure time is also shortened by 
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improvement in an actuation rate and a throughput is greatly improved, there is a big advantage that the 
synchronous precision of reticle and a wafer also improves and the image formation engine performance and 
superposition precision also improve by the miniaturization of a stage system. However, when the reticle 
stage or the wafer stage is equipped with various metering devices like before, it is difficult to miniaturize a 
stage. 

[0007] Furthermore, when the reticle stage or the wafer stage is equipped with the metering device for 
measuring a condition or an image formation property of exposiure li^t etc., while the heat source of 
amplifier etc. is usually attached to the metering device, the temperature of the metering device rises 
gradually by the exposure of exposure light during measurement. Consequently, a reticle stage or a wafer 
stage carries out heat deformation delicately, and there is also a possibility that positioning accuracy, 
superposition precision, etc. may deteriorate. In the actual condition, although degradation of the positioning 
accuracy by the temperature rise of a metering device etc. is slight, it is expected that the need of controlling 
the effect of the temperature rise of a metering device increases as circuit pattems, such as a semiconductor 
device, will make it detailed fiirther fi-om now on. 

[0008] This invention is in the condition which maintained the fimction which measures the condition or 
image formation property of exposure light in view of this point, and it sets it as the 1st object to offer the 
aligner which can miniaturize the stage for positioning reticle or a wafer. Furthermore, this invention sets it 
as the 2nd object to offer the aligner which can mitigate the adverse effect of the temperature rise at the time 
of measuring using the metering device while it is equipped with the metering device which measures the 
condition or image formation property of exposure light. 
[0009] 

[Means for Solving the Problem] In the aligner which imprints the pattern with which the 1st aligner by this 
invention was formed in the mask (R) on a substrate (W) using an exposure beam The 1st stage which holds 
either of the mask and its substrate, and moves in a predetermined field (RST;WST), It has the 2nd stage (5; 
14) which became independent of that 1st stage, and the metering device (6; 18) which is attached in this 
2nd stage and measures the condition of that exposure beam. 

[0010] According to this this invention, since magnitude of the 1st stage is made to necessary minimum by 
giving only the minimum fimction required for exposure to the 1st stage used for original exposure, the 
miniaturization of a stage and lightweight-ization are attained. Since the metering device which there is no 
direct need in exposure and, on the other hand, measures conditions, such as an illuminance of an exposure 
beam, is carried in 2nd another stage, it can also measure the condition of an exposure beam. 
[001 1] In this case, an example of that metering device is the photoelectrical sensor which measures the 
power of the whole exposure beam, or an illuminance xmevenness sensor which measures the illuminance 
distribution of that exposure beam. Moreover, the 1st stage is arranged independently free [ migration ] on 
the migration side of the 1st stage, using the 2nd stage as an example. At this time, the condition of the 
exposure beam near the field where a mask or a substrate is arranged actually is measurable by arranging 
that 2nd stage instead of that 1 st stage. 

[0012] Moreover, it is desirable to have the control unit (10) to which the 1st stage is moved between the 
location where the exposure beam is irradiated, and the location where the exposure beam is not irradiated. 
At this time, that 1st stage shunts the exposure location of an exposure beam at the time of measurement. 
Moreover, it is desirable to have the control unit (10) to which the 2nd stage is moved between the location 
where the exposure beam is irradiated, and the location where the exposure beam is not irradiated. By this, 
the metering device of the 2nd stage moves to the exposure location of an exposure beam at the time of 
measurement. 

[0013] Moreover, when the 1st stage is located in the location which can irradiate the exposure beam, it is 
desirable to have the control unit (10) which positions the 2nd stage in the location where the exposure beam 
is not irradiated. It is at the exposure and measurement time, and this uses two stages properly efficiently. 
Next, the 2nd aligner by this invention is set to the aligner which projects the pattern formed in the mask (R) 
on a substrate (W) through a projection optical system (PL). The 1st stage (WST) which holds that substrate 
and moves in a predetermined field, and its 1st stage are equipped with the metering device (20) which is 
arranged on the 2nd independent stage (14) and this 2nd stage, and measures the image formation property 
of that projection optical system. 

[0014] According to this this invention, the miniaturization of the 1st stage and lightweight-ization are 
attained by giving only the minimum fimction required for exposure to the 1st stage used for original 
exposure. Since the metering device which there is no direct need in exposure and, on the other hand, 
measures image formation properties, such as distortion, is carried in 2nd emother stage, it can also measure 
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an image formation property. 

[0015] In this case, an example of that metering device is a position sensor, an index mark for measurement, 
or datum level for measurement of a projection image etc. Moreover, the 1st stage is arranged independently 
free [ migration ] on the migration side of the 1st stage, using the 2nd stage as an example. At this time, the 
image formation property in the field where that substrate is arranged actually is measurable by arranging 
that 2nd stage instead of that 1st stage. 

[0016] Moreover, it is desirable to have the control unit (10) to which that 1st stage is moved between the 
location in the exposure field by that projection optical system and the position of the outside of this 
exposure field. At this time, that 1st stage shunts an exposure field at the time of measurement. It is 
desirable similarly to have the control unit (10) to which that 2nd stage is moved between the location in the 
exposure field by that projection optical system and the position of the outside of this exposure field. At this 
time, the metering device of that 2nd stage moves to an exposure field at the time of measurement. 
[0017] Next, the 3rd aligner of this invention has the stage (41) where the metering device (18 19) which 
measures the condition of that exposure beam has been arranged, and the cooling system (44, 45A, 45B) 
with which this stage is equipped and which cools that metering device in the aligner which imprints the 
pattem formed in the mask (R) on a substrate (W) using an exposure beam. According to this this invention, 
in case the illuminance of an exposure beam etc. is measured using the metering device, even if the metering 
device carries out a temperature rise, since it is cooled by the cooling system, the effect of the temperature 
rise does not attain to the exposure section. 

[0018] Next, the 4th aligner of this invention has the stage (41) where the metering device (20, 42, 43) 
which measures the image formation property of that projection optical system has been arranged, and the 
cooling system (44, 45 A, 45B) with which this stage is equipped and which cools that metering device in the 
aligner which projects the pattem formed in the mask (R) on a substrate (W) through a projection optical 
system (PL). According to this this invention, in case an image formation property is measured using the 
metering device, even if the metering device carries out a temperature rise, since it is cooled by the cooling 
system, the effect of the temperature rise does not attain to the exposure section. 

[0019] Next, the 5th aligner of this invention is set to the aligner which imprints the pattem formed in the 
mask (R) on a substrate (W) using an exposure beam. The 1st stage which holds either of the mask and its 
substrate, and moves in a predetermined field (WST;41 A), It is arranged between the 2nd stage (14;41 Aa) in 
which the metering device (18 19) which measures the condition of the exposure beam was carried, and its 
1st stage and its 2nd stage, and has the heat insulation member (48) which intercepts the heat conducted 
from the 2nd stage. According to this this invention, in case the illuminance of an exposure beam etc. is 
measured using the metering device, whether the metering device includes the heat source or the metering 
device carries out a temperature rise, heat conduction is checked by the heat insulation member, and the 
effect of the heat source or temperature rise does not attain to the exposure section by it. 
[0020] In this case, an example of that heat insulation member is a soUd material with low thermal 
conductivity (48), or the gas by which the temperature control was carried out. The gas currently air- 
conditioned is used as a gas by which the temperature control was carried out. Next, the 6th aligner of this 
invention is set to the aligner which projects the pattem formed in the mask (R) on a substrate (W) through a 
projection optical system (PL). The 1st stage which holds the substrate and moves in a predetermined field 
(WST;41A), It is arranged between the 2nd stage (14;41Aa) in which the metering device (20) which 
measures the image formation property of the projection optical system was carried, and its 1st stage and its 
2nd stage, and has the heat insulation member (48) which intercepts the heat conducted from the 2nd stage. 
According to this this invention, whether the metering device carries out a temperature rise in case an image 
formation property is measured using the metering device, or the metering device includes the heat source, 
or since heat conduction is checked by the heat insulation member, the effect of the temperature rise etc. 
does not attain to the exposure section. 

[0021] Also in this case, an example of that heat insulation member is a solid material with low thermal 
conductivity (48), or tiie gas by which the temperature control was carried out. 

[0022] 

[Embodiment of the Invention] Hereafter, with reference to drawing 1 - drawing 4 , it explains per gestalt of 
operation of the 1st of this invention. Drawing 1 shows the projection aligner of step - used by this example, 
and - scanning method, and the exposure light IL injected from the illumination system 1 containing a fly 
eye lens, a quantity of light monitor, an adjustable aperture diaphragm, a field diaphragm, a relay lens 
system, etc. for the exposure light source, beam plastic surgery optical system, and illuminance distribution 
equalization illuminates the lighting field of the shape of a slit of the pattem side (underside) of Reticle R 
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through Miller 2 and a condensing lens 3 in this drawing 1 at the time of exposure. As an exposure light IL, 
excimer laser light, such as KrF (wavelength of 248nm) or ArF (wavelength of 193nm), the higher harmonic 
of an YAG laser, or i line (wavelength of 365nm) of a mercury lamp can be used. By switching the 
adjustable aperture diaphragm within an illumination system 1, it is constituted so that the lighting of the 
request of the usual lighting, zona-orbicularis lighting, the so-called deformation lighting, the lighting of a 
small coherence factor (sigma value), etc. can be chosen. When the exposure light source is a laser light 
source, the main control system 10 which carries out control control of the actuation of the whole equipment 
controls the luminescence timing etc. through a non-illustrated laser power source. 

[0023] It is reduced through a projection optical system PL for the projection scale factor beta (beta is 1/4 
time or 1/5 time), and the image of the pattern in tiie lighting field 9 (refer to drawing 3 ) by the exposure 
light IL of Reticle R is projected on the exposure field 12 of the shape of a slit on the wafer W with which 
the photoresist was applied. Hereafter, the Z-axis is taken to the optical axis AX of a projection optical 
system PL at parallel, the X-axis is taken along the non-scanning direction (namely, direction vertical to the 
space of drawing 1 ) which intersects perpendicularly with the reticle R at the time of scan exposure, and the 
scanning direction of Wafer W in a flat surface vertical to the Z-axis, and a Y-axis is taken and explained 
along a scanning direction (namely, direction parallel to the space of drawing 1 ). 

[0024] First, by the off-axis method for the alignment of Wafer W, the alignment sensor 16 of an image- 
processing method adjoins a projection optical system PL, and is formed, and the detecting signal of the 
alignment sensor 16 is supplied to the alignment processor in the main control system 10. The alignment 
sensor 16 is used in order to perform location detection of the mark for alignment (wafer mark) currently 
formed on Wafer W. High degree of accuracy is beforehand asked for spacing (the amount of base lines) of 
the detection core of the alignment sensor 16, and the core of the projection image of the reticle R by the 
projection optical system PL, it is memorized by the alignment processor in the main control system 10, and 
each shot field of Wafer W and the projection image of Reticle R lay it on top of high degree of accuracy 
fi-om the detection result and its amount of base lines of the alignment sensor 16. Although not illustrated, 
above Reticle R, the reticle alignment microscope for detecting the alignment mark on Reticle R is arranged. 

[0025] Next, Reticle R is held by vacuum adsorption on a reticle stage RST, and the reticle stage RST is laid 
fi-ee [ migration in the direction of Y ] through the pneumatic bearing on guide of two 4A arranged in the 
direction of Y at parallel, and 4B. Furthermore, in this example, the stage 5 for measurement is laid free 
[ migration in the direction of Y ] through the pneumatic bearing on guide 4 A and 4B independently [ a 
reticle stage RST ]. 

[0026] Drawing 3 is the top view showing a reticle stage RST and the stage 5 for measurement, and in this 
drawing 3 , along with the guides 4A and 4B extended in the direction (scaiming direction) of Y, the reticle 
stage RST and the stage 5 for measurement are laid so that it may drive in the direction of Y with a non- 
illustrated linear motor etc., respectively. The die length of Guides 4A and 43 is set up for a long time by 
the width of face of the stage 5 for measurement at least rather than the migration stroke of the reticle stage 
RST at the time of scan exposure. Moreover, the reticle stage RST is constituted combining the coarse 
adjustment stage where it moves in the direction of Y, and the jogging stage which can tune a two- 
dimensional location finely on this coarse adjustment stage. 

[0027] And the orientation plate 6 which consists of a long and slender glass plate in the direction of X is 
fixed on the stage 5 for measurement, and two or more index marks IM for image formation property 
measurement of a projection optical system PL are formed by predetermined arrangement on the orientation 
plate 6. The orientation plate 6 equips the lighting field 9 of the shape of a slit of the exposure light to 
Reticle R, and twist accuracy only with the magnitude which can cover the visual field by the side of the 
reticle R of a projection optical system PL. By using an orientation plate 6, since it is not necessary to 
prepare the exclusive reticle for image formation property measurement and and the swap time of the reticle 
R for real exposure and its exclusive reticle also becomes unnecessary, an image formation property can be 
measured in high frequency, and aging of a projection optical system PL can be followed at accuracy. 
[0028] Thus, in this example, the stage 5 for measurement for orientation plate 6 is formed independently, 
and the member for measurement is not carried besides Reticle R on the original reticle stage RST. That is, 
in order to equip a reticle stage RST only with necessary minimum scan and positioning fimction for scan 
exposure, miniaturization of a reticle stage RST and Hghtweight-ization are realized. Therefore, since a 
reticle stage RST can be scaimed more at a high speed, the throughput of an exposure process improves, in 
cutback projection, since especially the scan speed of a reticle stage RST becomes twice [ 1/beta ] (for 
example, 4 times, 5 times, etc.) the scan speed of a wafer stage, the upper limit of a scan speed may be 
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determined mostly in a reticle stage, and its throughput improves greatly especially by this example in this 
case. 

[0029] Moreover, a laser beam is irradiated by the migration mirror of the side face of the direction of +Y of 
a reticle stage RST from laser interferometer 7Y installed in the direction of +Y to Guides 4 A and 4B. + A 
laser beam is irradiated by the migration mirror of the side face of the direction of +X of a reticle stage RST 
from the biaxial laser interferometer 7X1 installed in the direction of X, and 7X2. By laser interferometer 
7Y, 7X1 , and 7X2, the X coordinate of a reticle stage RST, A Y coordinate and an angle of rotation are 
measured, a measurement value is supplied to the main control system 10 of drawing 1 , and the main 
control system 10 controls the rate and location of a reticle stage RST through a linear motor etc. based on 
the measurement value. Moreover, a laser beam is irradiated by the migration mirror of the side face of the 
direction of -Y of the stage 5 for measurement from laser interferometer 8Y installed in the direction of -Y 
to Guides 4A and 4B, and the Y coordinate of the stage 5 for measurement measured by laser interferometer 
8Y is supplied to the main control system 10. The optical axis of the laser interferometers 7Y and 8Y of a Y- 
axis has passed through the core AX of the lighting field 9, i.e., the optical axis of a projection optical 
system PL, along the direction of Y, respectively, and laser interferometers 7Y and 8Y are always 
measuring the location of the scanning direction of a reticle stage RST and the stage 5 for measurement, 
respectively. 

[0030] And at the time of measurement of an image formation property, a reticle stage RST is made to shunt 
in the direction of +Y, and if it moves in the direction of Y on the stage 5 for measurement so that an 
orientation plate 6 may cover the lighting field 9, a laser interferometer 7X1 and the laser beam from 7X2 
will separate from the side face of a reticle stage RST, and will come to be irradiated by the migration 
mirror of the side face of the direction of +X of the stage 5 for measurement. Based on the measurement 
value obtained from laser interferometer 8Y and 7X1, and 7X2 at this time, the main control system 10 
controls the location of the stage 5 for measurement to high degree of accuracy through a linear motor etc. 
In addition, what is necessary is to form the alignment mark on the orientation plate 6 and just to detect the 
location of this mark using a reticle alignment microscope to carry out alignment of the orientation plate 6 to 
high degree of accuracy more to the lighting field 9 in this case. 

[0031] On the other hand, although the location of the non-scanning direction of a reticle stage RST is not 
measured during measurement, if a reticle stage RST arrives at the bottom of the lighting field 9 for 
exposure, a laser interferometer 7X1 and the laser beam from 7X2 will come to be again irradiated by the 
migration mirror of a reticle stage RST. And since final alignment is performed using a reticle alignment 
microscope, there is no inconvenience of a laser interferometer 7X1 and the laser beam from 7X2 breaking 
off. 

[0032] Return and Wafer W are held through a non-illustrated wafer holder at the wafer stage WST top, and 
the wafer stage WST is laid by drawing 1 free [ migration in the direction of X, and the direction of Y ] 
through the pneumatic bearing on the surface plate 13. The focal leveling device which controls the location 
(focal location) of the Z direction of Wafer W and a tilt angle is also included in the wafer stage WST. 
Moreover, the stage 14 for measurement where it had various kinds of metering devices in the direction of X 
and the direction of Y free [ migration ] through the pneumatic bearing with another object is laid in the 
wafer stage WST on the surface plate 13. The device which controls the focal location of the top face is 
included also in the stage 14 for measurement. 

[0033] Drawing 2 is the top view showing the wafer stage WST and the stage 14 for measurement, and is set 
to this drawing 2 . In the interior of the front face of a surface plate 13, a coil train is embedded in a 
predetermined array. In the base of the wafer stage WST, and the base of the stage 14 for measurement, a 
magnet train is embedded with a yoke, respectively. A flat-surface motor is constituted by that coil train and 
the corresponding magnet train, respectively, and the location of the direction of X of the wafer stage WST 
and the stage 14 for measurement and the direction of Y and the angle of rotation are controlled by this flat- 
surface motor mutually-independent. In addition, about the flat-surface motor, it is indicated more by the 
detail, for example in JP,8-51756,A. 

[0034] The wafer stage WST of this example is equipped only with the minimum function required for 
exposure. That is, while the wafer stage WST is equipped with a focal leveling machine, on the wafer stage 
WST, two members of the wafer holder (base side of Wafer W) which carries out adsorption maintenance of 
the wafer W, and the reference mark plate 1 7 for location measurement of the wafer stage WST are being 
fixed. On the reference mark plate 1 7, the reference mark (un-illustrating) used as the datum reference of the 
direction of X and the direction of Y is formed, and the physical relationship over the projection image of 
the wafer stage WST (wafer W) R, for example, reticle, is detected by detecting the location of this 
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reference mark by the alignment sensor 16. 

[0035] Moreover, the front face of the stage 14 for measurement is set as the almost same height as the front 
face of the wafer W on the wafer stage WST. And the illuminance unevenness sensor 19 which consists of a 
photoelectrical sensor for measuring the illuminance distribution in the exposure field 12 of the shape of a 
slit by the dose monitor 18 and the projection optical system PL which consist of a photoelectrical sensor for 
measuring the energy per all unit time amount of the exposure light which passed the projection optical 
system PL (incidence energy), and the measurement plate 20 with which the slits 21X and 21 Y for image- 
formation property measurement were formed are being fix to the stage 14 for measurement. A condenser 
lens and a photoelectrical sensor are arranged at the slit 21X [ of the X-axis of the measurement plate 20 ], 
and base side of slit 21 Y of a Y-axis, respectively, and the space image detection system consists of a 
measurement plate 20, a photoelectrical sensor, etc. In addition, the edge of rectangle opening may be used 
instead of the slits 2 IX and 21Y. And while the light-receiving side of the dose monitor 18 is formed in 
wrap magnitude in the exposure field 12, the light sensing portion of the illuminance unevenness sensor 19 
has become pinhole-like, and the detecting signal of the dose monitor 1 8 and the illuminance unevenness 
sensor 19 is supplied to the main control system 10 of drawing 1 . 

[0036] Moreover, the detecting signal of the photoelectrical sensor of the pars basilaris ossis occipitalis of 
the measurement plate 20 is supplied to the image formation property operation system 1 1 of drawing 1 . in 
this case, at the time of measurement of the image formation property of a projection optical system PL The 
orientation plate 6 on the stage 5 for measurement by the side of the reticle of drawing 3 is moved to the 
lighting field 9. The detecting signal from the photoelectrical sensor of a pars basilaris ossis occipitalis is 
incorporated by the image formation property operation system 1 1 , the image of the index mark IM 
currently formed in the orientation plate 9 being projected on a wafer stage side, and scanning the image in 
the direction of X, and the direction of Y to the slits 21 X and 21 Y on the measurement plate 20, 
respectively. By the image formation property operation system 1 1 , that detecting signal is processed, the 
location of the image of that index mark IM, contrast, etc. are detected, and it outputs to the main control 
system 10 in quest of image formation properties, such as a curvature of field of a projection image, 
distortion, and a best focus location, from this detection result. Furthermore, although not illustrated, the 
device which drives the predetermined lens within a projection optical system PL, and amends image 
formation properties, such as a predetermined distortion, is also established, and the main control system 10 
is constituted so that the image formation property of a projection optical system PL can be amended 
through this amendment device. 

[0037] In drawing 2 , sources of generation of heat, such as amplifier, and the power source, and the signal 
cable for a communication link are connected to sensors, such as the dose monitor 18 with which the stage 
14 for measurement is equipped, the illuminance unevenness sensor 19, and a photoelectrical sensor of the 
pars basilaris ossis occipitalis of the measurement plate 20, by each. Therefore, when those sensors are 
carried in the wafer stage WST for exposure, there is a possibility that positioning accuracy etc. may 
deteriorate with the tension of the heat source which accompanies a sensor, or a signal cable. Moreover, the 
heat energy by the exposure of the exposure light under measurement of an image formation property etc. 
also has a possibility of causing aggravation of positioning accuracy etc. On the other hand, in this example, 
since those sensors are formed in the stage 14 for measurement separated from the wafer stage WST for 
exposure, there is an advantage to which lowering of a miniaturization and the positioning accuracy by the 
heat source of the sensor for measurement or the heat energy of the exposure light under measurement while 
being able to carry out [ lightweight ]-izing can prevent the wafer stage WST. While the passing speed and 
the controllability of the wafer stage WST improve and the throughput of an exposure process increases by 
the miniaturization of the wafer stage WST, positioning accuracy etc. improves more. 

[0038] Moreover, a laser beam is irradiated by the migration mirror of the side face of the direction of +Y of 
the wafer stage WST from laser interferometer 15Y installed in the direction of +Y to the surface plate 13. - 
A laser beam is irradiated by the migration mirror of the side face of the direction of -X of the wafer stage 
WST from the biaxial laser interferometer 15X1 installed in the direction of X, and 15X2. The X coordinate 
of the wafer stage WST, a Y coordinate, and an angle of rotation are measured by laser interferometer 1 5 Y, 
15X1, and 15X2, a measurement value is supplied to the main control system 10 of drawing 1 , and the main 
control system 10 controls the rate and location of the wafer stage WST by them through a flat-surface 
motor based on the measurement value. Moreover, at the time of measurement of the incidence energy of 
exposure light etc., the laser beam for those location measurement is irradiated by the migration mirror of 
the stage 14 for measurement. 

[0039] Drawing 4 The wafer stage WST at the time of measurement of the incidence energy of exposure 
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light etc., And the wafer stage WST is made to shunt in the location distant from the exposure field 12, as an 
example of arrangement of the stage 14 for measurement is shown and it is shown in this drawing 4 . If it 
moves on the stage 14 for measurement so that the exposure field 12 may start on the stage 14 for 
measurement, the laser beam from laser interferometer 15Y, 15X1, and 15X2 will separate from the side 
face of the wafer stage WST, and will come to be irradiated by the migration mirror of the side face of the 
stage 14 for measurement. Based on the measurement value obtained from laser interferometer 15Y and 
15X1, and 15X2 at this time, the main control system 10 controls the location of the stage 14 for 
measurement to high degree of accuracy through a flat-surface motor. In addition, since the location of the 
wafer stage WST and the stage 14 for measurement is roughly controllable also by driving a flat-surface 
motor with open-loop, in the condition that the laser beam is not irradiated, the main control system 10 
drives the location of the wafer stage WST and the stage 14 for measurement by the open loop system using 
a flat-surface motor. However, the linear encoder for detecting the location of the wafer stage WST and the 
stage 14 for measurement other than laser interferometer 15Y, 15X1, and 15X2 in predetermined precision 
etc. is prepared, and location measurement may be performed in the condition that the laser beam is not 
irradiated, using those linear encoders etc. 

[0040] Although not illustrated [ return and ] to drawing 1 , in the side face of a projection optical system 
PL, a slit image is aslant projected on two or more measure points of the front face of Wafer W, and the 
focal location detection system (AF sensor) of an oblique incidence method which detects the focal location 
of the measure point which corresponds from the amount of strike slips of the slit image in which re-image 
formation is carried out by the reflected light is arranged. Based on the detection result of the focal location 
detection system, the front face of the wafer W under scan exposure focuses to the image surface of a 
projection optical system PL. In addition, although omitted in drawing 2 , on the stage 14 for measurement, 
the criteria member which has the datum level for the focal location detection systems is also carried. 
[0041] Next, it explains per actuation of the projection aligner of this example. First, the amount of incident 
light of the exposure light IL to a projection optical system PL is measured using the stage 14 for 
measurement by the side of a wafer stage. In this case, in order to measure the amount of incident light in 
the condition that Reticle R was loaded, in drawing 1 , the reticle R for exposure is loaded on a reticle stage 
RST, and Reticle R moves onto the lighting field of the exposure light IL. Then, as shown in drawing 4 , on 
a surface plate 13, it shunts in the direction of +Y and the stage 14 for measurement moves toward the 
exposure field 12 by the projection optical system PL on the wafer stage WST. Then, tiie stage 14 for 
measurement stops [ the light-receiving side of the dose monitor 18 on the stage 14 for measurement ] the 
exposure field 12 in a wrap location, and the quantity of light of the exposure light IL is measured through 
the dose monitor 1 8 in this condition. 

[0042] By the main control system 1 0, the measured quantity of light is supplied to the image formation 
property operation system 1 1 . under the present circumstances, it is alike, for example, the measurement 
value which detects the flux of light acquired from the exposure light IL by branching within an illumination 
system 1, and is obtained is also supplied to the image formation property operation system 11, and the 
multiplier for calculating indirectly the quantity of light which carries out incidence to a projection optical 
system PL is computed and memorized by the image formation property operation system 1 1 based on two 
measurement values from the quantity of light by which a monitor is carried out within an illumination 
system 1 . In the meantime, Wafer W is loaded to the wafer stage WST. Then, as shown in drawing 2 , the 
stage 14 for measurement shunts in the location distant from the exposure field 12, and migration of the 
wafer stage WST is performed so that the core of the wafer W on the wafer stage WST may be located near 
optical-axis AX (core of the exposure field 12) of a projection optical system PL. While the wafer stage 
WST is shunting, as shown in drawing 4 , since the laser beam from laser interferometer 15Y, 15X1, and 
15X2 is not irradiated, position control is performed by driving a flat-surface motor by the open loop 
system. 

[0043] Then, when the stage 14 for measurement shunts the exposure field 12 and the laser beam from laser 
interferometer 1 5Y, 1 5X1 , and 1 5X2 came to be irradiated by the wafer stage WST, the location of the 
wafer stage WST comes to be controlled based on the measurement value of those laser interferometers. 
Then, using the reticle alignment microscope of Reticle R which is not illustrated [ upper ], alignment of 
Reticle R is performed by driving a reticle stage RST so that the amount of location gaps of the 
predetermined alignment mark on Reticle R and the predetermined reference mark on the reference mark 
member 17 of drawing 2 may be made into predetermined desired value. Almost simultaneously with this, 
the physical relationship (the amovint of base lines) over the projection image of the reticle R of the wafer 
stage WST is detected by accuracy by detecting the location of another reference mark on the reference 
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mark member 17 by the aligmnent sensor 16 of drawing 1 . 

[0044] Next, the array coordinate of each shot field of Wafer W is searched for by detecting the location of 
the wafer mark attached to the predetermined shot field on Wafer W (sample shot) through the alignment 
sensor 16. Then, scan exposure is performed, performing alignment of the shot field for [ of Wafer W ] 
exposure, and the pattern image of Reticle R bfised on the array coordinate and the known amoimt of base 
lines of the alignment sensor 16. 

[0045] Synchronizing with Reticle R being scanned at a rate VR in the direction (or the direction of -Y) of 
+Y through a reticle stage RST in drawing 1 to the lighting field 9 (referring to drawing 3 ) of the exposure 
light IL at the time of scan exposure, Wafer W is scanned by rate beta-VR (beta is a projection scale factor) 
in the direction of -X (or the direction of +X) through the wafer stage WST to the exposure field 12. It is 
because a projection optical system PL projects a reversal image that a scanning direction is reverse. And 
after the exposure to one shot field is completed, the next shot field moves to a scan starting position, and 
exposure to each shot field is hereafter performed one by one by stepping of the wafer stage WST by step - 
and - scanning method. As shown during this scan exposure at drawing 2 and drawing 3 , the stage 14 for 
measurement by the side of a wafer stage and the stage 5 for measurement by the side of a reticle stage have 
shunted outside an exposure field, respectively. 

[0046] During exposure, the quantity of light of the flux of light which branched fi-om the exposure light IL 
for example, within the illumination system 1 is always measured, and the image formation property 
operation system 1 1 is supplied. Moreover, by the image formation property operation system 1 1 The 
measurement value of the quantity of light supplied and the quantity of light of the exposure light IL which 
carries out incidence to a projection optical system PL based on the multiplier for which it has asked 
beforehand are computed. The variation of the image formation properties (a projection scale factor, 
distortion, etc.) of the projection optical system PL generated by absorption of the exposure light IL is 
calculated, and this count result is supplied to the main control system 10. By the main control system 10, 
the image formation property is amended by driving the predetermined lens within a projection optical 
system PL, for example. 

[0047] Although the above is the usual exposure, when measuring a device status by the maintenance of the 
projection aligner of this example etc., it measures by moving the stage 14 for measurement to the exposure 
field 12 side. For example, when meeisuring the illuminance homogeneity in tiie exposure field 12, after 
removing Reticle R fi-om a reticle stage RST, illuminance distribution is measured in drawing 4 , moving the 
illuminance unevenness sensor 19 slightly in the direction of X, and the direction of Y in the exposure field 
12. In this case, as long as it is necessary to ask accuracy for the location of the stage 14 for measurement 
more, the reference mark member which is equivalent to the reference mark member 17 like the wafer stage 
WST is prepared on the stage 14 for measurement, and you may make it measure the location of the 
reference mark in that reference mark member by the alignment sensor 16. 

[0048] Next, it explains per [ which measures image formation measurement of a projection optical system 
PL ] actuation using the stage 5 for measurement by the side of a reticle stage, and the stage 14 for 
measurement by the side of a wafer stage. In this case, in drawing 3 , a reticle stage RST shunts in the 
direction of +Y, and the orientation plate 6 on the stage 5 for measurement moves into the lighting field 9 in 
it. In order for the laser interferometer 7X1 of a non-scanning direction and the laser beam from 7X2 to also 
be irradiated by the stage 5 for measurement at this time, based on the measurement value of laser 
interferometer 8Y, 7X1, and 7X2, the location of the stage 5 for measurement can be positioned to high 
degree of accuracy. 

[0049] At this time, as already explained, the image of two or more index marks IM is projected on a wafer 
stage side through a projection optical system PL. In this condition, the location of those images and 
contrast are searched for in drawing 4 by driving the stage 14 for measurement, scanning the image of that 
index mark IM in the direction of X, and the direction of Y to the slit on the measurement plate 20, and 
processing the detecting signal of the photoelectrical sensor of the pars basilaris ossis occipitalis of the 
measurement plate 20 by the image formation property operation system 1 1 . Moreover, the location of those 
images and contrast are searched for, changing the focal location of the measurement plate 20 the specified 
quantity every. From these measurement results, the image formation property operation system 1 1 
calculates the amount of fluctuation of image formation properties, such as a best focus location of the 
projection image of a projection optical system PL, a curvature of field, and distortion (a scale-factor error is 
included). When this amount of fluctuation is supplied to the main control system 10 and that amount of 
fluctuation exceeds tolerance, the main control system 10 amends the image formation property of a 
projection optical system PL. 
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[0050] With the gestah of the above-mentioned operation, as shown in drawing 2 , the wafer stage WST and 
the stage 14 for measurement are driven by the flat-surface motor on the surface plate 13, respectively. 
However, the configuration which drives the wafer stage WST and the stage 14 for measurement two- 
dimensional with the combination of a 1 -dimensional motor is also possible. Then, with reference to 
drawing 5 , it explains about the gestalt of the 2nd operation which drives a wafer stage and the stage for 
measurement next by the device which combined the 1 -dimensional motor, respectively. This example also 
applies this invention to the projection aligner of step - and - scanning method, gives the same sign to the 
part corresponding to drawing 1 and drawin g 2 in drawing 5 , and the detail explanation is omitted. 
[0051] The long and slender Y-axis linear guide 32 is installed in the direction (scanning direction) of Y so 
that the top view and drawing 5 (b) which show the wafer stage side of the projection aligner of this 
example are the front view, the X-axis linear guides 34A and 34B of two may be installed in the top face of 
a surface plate 33 by parallel along the direction of X and drawing 5 (a) may connect the X-axis linear 
guides 34A and 34B in drawing 5 (a) and (b). The Y-axis linear guide 32 is driven in the direction of X 
along with the X-axis linear guides 34A and 34B with a non-illustrated linear motor, 
[0052] Moreover, along with the Y-axis linear guide 32, the wafer stage 3 1 and the stage 35 for 
measurement are arranged free [ migration ] and mutually-independent in the direction of Y, respectively, 
on the wafer stage 3 1 , adsorption maintenance of the wafer W is carried out through a non-illustrated wafer 
holder, the dose monitor 18, the illuminance unevenness sensor 19, and the measurement plate 20 are fixed 
on the stage 35 for measurement, and the photoelectrical sensor is incorporated by the pars basilaris ossis 
occipitalis pf the measurement plate 20. In this case, the base of the wafer stage 3 1 and the stage 35 for 
measurement is laid on a surface plate 33 through a pneumatic bearing, respectively, and the wafer stage 31 
and the stage 35 for measurement are independently driven in the direction of Y along with the Y-axis linear 
guide 32 through a non-illustrated linear motor, respectively. That is, the wafer stage 31 and the stage 35 for 
measurement are independently driven two-dimensional along with the Y-axis linear guide 32 and the X- 
axis linear guides 34A and 34B, respectively. And also in this example, the two-dimensional location of the 
wafer stage 3 1 and the stage 35 for measurement is measured, and the location and actuation rate of the 
wafer stage 31 and the stage 35 for measurement are controlled by the same laser interferometer of four 
shafts as laser interferometer 7Y by the side of the reticle stage of drawing 3 , 7X1, 7X2, and 8Y based on 
this measurement result. Other configurations are the same as that of the gestalt of the 1 st operation. 
[0053] In this example, in case the exposure energy of exposure light or the image formation property of a 
projection optical system is measured, the wafer stage 31 shunts in the location left in the direction of -Y to 
the exposure field by exposure light, and the stage 35 for measurement moves to the exposure field. On the 
other hand, the stage 35 for measurement shunts in the location left in the direction of +Y to the exposure 
field by exposure light at the time of exposure. Then, after making stepping of the wafer stage 3 1 carry out 
in the direction of X, and the direction of Y and moving the shot field for [ on Wafer W ] exposure to the 
scan starting position to an exposure field, scan exposure to the shot field concerned is performed by 
carrying out constant-speed migration of flie wafer stage 3 1 in the direction of Y along with the Y-axis 
linear guide 32. 

[0054] According to this example, along with the Y-axis linear guide 32, the stage 35 for measurement is 
arranged independently [ the wafer stage 31 ] as mentioned above. By this configuration, by actuation of the 
scanning direction (the direction of Y) where the control precision of a higher stage is demanded, while not 
driving the stage 35 for measurement, a miniaturization and since it is lightweight-ized, the wafer stage 31 
can improve a scan speed and its synchronous precision at the time of scan exposvire etc. is improving. On 
the other hand, since the stage 35 for measurement is also simultaneously driven to a non-scanning direction 
(the direction of X), the load to a drive becomes large. However, since so high control precision is not 
required compared with a scanning direction, the effect of an increment of such a load is small in a non- 
scanning direction. Furthermore, since the stage 35 for measurement as a source of generation of heat is 
separated from the wafer stage 3 1 , lowering of the positioning accuracy of the wafer stage 3 1 etc. is 
prevented. 

[0055] In addition, in this example, as a two-dot chain line shows, the 2nd Y-axis linear guide 36 may be 
arranged free [ migration in the direction of X ] to the Y-axis linear guide 32 and juxtaposition at drawing 5 
(a) and (b), and the stage 35 for measurement may be arranged free [ migration in the direction of Y ] to this 
Y-axis linear guide 32. By this, the control precision at the time of driving the wafer stage 31 in the direction 
of X also improves. 

[0056] Moreover, although the reticle stage RST and the stage 5 for measurement are arranged along with 
the same guides 4A and 4B as shown in drawing 3 , you may enable it to move independently a reticle stage 
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RST and the stage 5 for measurement by the gestah of the 1st operation of the above two-dimensional like 
the wafer stage side of drawing 2 . Furthermore, although the wafer stage WST in which Wafer W is laid, 
and one 3 1 are prepared with the gestalt of the above-mentioned operation, respectively, two or more wafer 
stages in which Wafer W is laid may be prepared. In this case, it can expose on one wafer stage and the 
approach of performing the measurement or wafer exchange for alignment on the wafer stage of another 
side can also be used. Similarly two or more reticle stages where Reticle R is laid also in a reticle stage side 
are prepared, and reticle which is different in the reticle stage of these plurality is laid, and exposure 
conditions (a focal location, light exposure, lighting conditions, etc.) are changed into the same shot field on 
a wafer one by one, and you may make it expose such reticles. 

[0057] Next, with reference to drawing 6 and drawing 7 , it explains per gestalt of operation of the 3rd of 
this invention. This example forms the cooling system which cools the metering device formed in the wafer 
stage, gives the same sign to the part corresponding to drawing 1 and drawing 2 in drawing 6 and drawing 
7 , and omits the detail explanation. Drawing 6 shows the projection aligner of this example, in this drawing 
6 , Wafer W is arranged at the exposure field 12 side by the projection optical system PL, and Wafer W is 
held on the wafer stage 41 through a non-illustrated wafer holder, and the wafer stage 41 is laid so that it 
may drive in the direction of X, and the direction of Y for example, by the flat-surface motor on a surface 
plate 13. Although not illustrated, in the wafer stage 41, the device which controls the focal location of 
Wafer W and a tilt angle is also incorporated. Furthermore, the measuring machine style of the exposure 
light IL and an image formation property is included in the wafer stage 41 so that Wafer W may be 
surrounded. 

[0058] Drawing 7 shows the top view of the wafer stage 41 of drawing 6 , and the reference mark member 
17, the dose monitor 18, the illuminance unevenness sensor 19, and the measurement plate 20 with which 
Slits 21X and 21 Y were formed are arranged near the wafer W (wafer holder) in this drawing 7 . Moreover, 
matching of the illuminance between different projection aligners can be taken now by forming the crevice 
47 for installing the criteria illuminometer carried and made near the dose monitor 1 8, installing a criteria 
illuminometer in a crevice 47, and measuring the incidence energy of the exposure light IL on the wafer 
stage 41. Furthermore, the criteria member 46 by which the base plane used as criteria, such as display 
flatness, was formed in a comer on the wafer stage 41 is also being fixed. In this example, the cooling 
system for cooling the heat source of these measuring machine styles is formed. 

[0059] That is, amplifier etc. is connected to the photoelectrical sensor 43, although the condenser lens 42 
and the photoelectrical sensor 43 have been arranged at the pars basilaris ossis occipitalis of slit 21 Y of the 
measurement plate 20 and it did not illustrate, as a part was cut to drawing 6 and was lacked and shown in it. 
Then, a cooling pipe 44 is installed so that it may pass near the photoelectrical sensor 43 inside the wafer 
stage 41, the refrigerant which becomes a cooling pipe 44 from an extemal cooling system from a low- 
temperature liquid through piping 45A which has big flexibility is supplied, and the refhgerant which passed 
through the inside of piping 45A is retumed to the cooling system through piping 45B which has big 
flexibility. Moreover, the cooling pipe 44 has also passed the pars basilaris ossis occipitalis of the crevice 47 
for criteria illuminometers, the reference mark member 17, and the criteria member 46 in the list near the 
dose monitor 18 of drawing 7 , and the illuminance unevenness sensor 19. In this example, since the heat 
energy from the heat source of the amplifier of these metering devices etc. is discharged through the 
refrigerant in a cooling pipe 44, the positioning accuracy of Wafer W etc. does not get worse with the heat 
energy. Moreover, even when the exposure light IL is irradiated by the dose monitor 1 8 and the illuminance 
unevenness sensor 19 at the time of measurement of the incidence energy of the exposure light IL etc., since 
the exposure energy is discharged through the refrigerant in a cooling pipe 44, the positioning accuracy of 
Wafer W etc. does not get worse with the exposure energy. 

[0060] In addition, although the metering device is cooled in this example using the refrigerant which 
consists of a liquid, you may cool by ventilating the air for air conditioning etc. intensively near those 
metering devices, for example. Next, with reference to drawing 8 , it explains per gestalt of operation of the 
4th of this invention. This example prepares a heat insulation member on a wafer stage between the 
arrangement field (the 1 st stage) of a wafer, and the arrangement field (the 2nd stage) of a metering device, 
gives the same sign to the part corresponding to drawing 7 in drawing 8 , and omits the detail explanation. 
[0061] Drawing 8 showed wafer stage 41 A which drives a surface plate top as well as the wafer stage 41 of 
drawing 7 in the direction of X, and the direction of Y, and the upper part of wafer stage 41 A is divided into 
metering-device installation field 41 Aa and the other field in this drawing 8 with the heat insulation plate 48 
which consists of an ingredient with low thermal conductivity. As an ingredient with the low heat 
conductivity, metals, such as a stainless steel, iron, and brass, the ceramics, or glass can be used. And while 
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Wafer W is laid through a wafer holder (un-illustrating) on the latter field, the reference mark member 1 7 
used as a datum reference is installed, and reference mark member 17A by which the mark used as a datum 
reference was formed in the former metering-device installation field 41 Aa, the dose monitor 18, the 
illuminance unevenness sensor 19, the criteria member 46 that has a base plane, and the measurement plate 
20 with which the slit was formed are arranged. Furthermore, on metering-device installation field 41 Aa, the 
crevice 47 for installing a criteria illuminometer is formed. 

[0062] In this example, although the metering device in metering-device installation field 41 Aa is used at 
the time of measurement of exposure light or an image formation property, since it is hard to diffuse the heat 
energy generated with the amplifier of these metering devices etc. with a heat insulation plate 48 in Wafer 
W side, the positioning accuracy of Wafer W etc. does not get worse. Similarly, the exposure energy given 
by exposure light at the time of measurement also has the advantage which is hard to diffuse in Wafer W 
side with a heat insulation plate 48. 

[0063] In addition, as shown, for example in drawing 2 , the configuration which the wafer stage WST and 
the stage 14 for measurement have separated can also consider that the air by which it was air-conditioned 
between the wafer stage WST and the stage 14 for measurement is a heat insulation member. Moreover, you 
may make it a reticle stage side also arrange a heat insulation member between the field in which reticle is 
laid, and the field in which a metering device is installed. 

[0064] Moreover, although the gestalt of the above-mentioned operation applies this invention to the 
projection aligner of step - and - scanning method, this invention is applicable also to the aligner of the pro 
squeak tee method which does not use a projection optical system while it is applicable also to the projection 
aligner (stepper) of an one-shot exposure mold. Moreover, you may use for the test equipment which uses 
the stage for positioning not only an aligner but a wafer etc., or repair equipment. 
[0065] Thus, this invention is not limited to the gestalt of above-mentioned operation, but can take 
configurations various in the range which does not deviate fi-om the sununary of this invention. 
[0066] 

[Effect of the Invention] Since the 2nd stage equipped with the metering device to the 1st stage for moving a 
mask or a substrate is prepared independently according to the 1 st or 2nd aligner of this invention, the 
condition of an exposure beam (exposure light), or where the function which measures the image formation 
property of a projection optical system is maintained, there are a miniaturization and an advantage which 
can carry out [ lightweight ]-izing about the stage for positioning a mask or a substrate, respectively. 
Therefore, while the controllability ability of these stages can be improved and the throughput of an 
exposure process also improves, the heat source of the photoelectrical sensor which constitutes a metering 
device, or amplifier will be separated firom the stage for exposure, and superposition precision etc. improves. 
If especially this invention is applied to the aligner of a scan exposure mold like step - and - scanning 
method, since a throughput will improve greatly by improvement in a scan speed, especially the 
effectiveness of this invention is large. 

[0067] When the 2nd stage is arranged independently fi'ee [ the 1 st stage ] for migration in these cases, the 
1st stage can be promptly moved to a measurement field. Moreover, when it has the control device to which 
the 1st stage is moved between the location (exposure field) where an exposure beam is irradiated, and the 
location (non-exposing field) where an exposure beam is not irradiated, the 1st stage can be promptly 
shunted at the time of measurement. 

[0068] Moreover, when it has the control device to which the 2nd stage is moved between the location 
(exposure field) where an exposure beam is irradiated, and the location (non-exposing field) where an 
exposure beam is not irradiated, the 2nd stage can be promptly shunted at the time of exposure. Moreover, 
when it has the control device which positions the 2nd stage in the location where an exposure beam is not 
irradiated when the 1st stage is located in the location which can irradiate an exposure beam, these two 
stages can be used properly efficiently. 

[0069] Next, since it has the cooling system which cools a metering device according to the 3rd or 4th 
aligner of this invention, the adverse effect of the temperature rise at the time of measuring the condition of 
an exposure beam or the image formation property of a projection optical system can be mitigated, and there 
is an advantage positioning accuracy and whose superposition precision improve. Moreover, according to 
the 5th or 6th aligner of this invention, since it has the heat insulation member between two stages, the 
adverse effect of the temperature rise at the time of measiiring the condition of an exposure beam or the 
image formation property of a projection optical system can be mitigated, and there is an advantage 
positioning accuracy and whose superposition precision improve. 

[0070] Moreover, when the heat insulation member is a solid material with the low heat conductivity, while 
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these two stages can be driven as one, when the heat insulation member is the gas by which the temperature 
control was carried out, the effectiveness of a miniaturization of the 1st stage is also acquired. 

[Translation done.] 
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[0 0 3 6] $fc. 5SiJ^ffi2 OOJSaso^m-ir^-ltO^^ 

«iS9tc^i6^n. asp«9tcjgfi)c^nTv>^ii®'T- 

aiHg2 0±OXV h 2 1 X. 2 1YT^n^nX7? 

1 lT^*9^t?o ISf^^t&JiglS 
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[0 0 3 7] 13 2 tCtel/^T. tfMfflX-r-iy* 1 4 Hm;^ 
enTl^^ft8l*S^:~i5? 1 8. R§Stri^-b>"9- 1 9. R io 

t?sflSS2 ooisgpoTtw-fev-^-iio-fev-y-tcti. fpin 

ttS'JffiXx—V^l 4ti:^tt^nTV^:g>fc46. 'j7X>rNX7^ 20 

[0 0 3 8] ^Tc. ^SBl 3tc3^LT + Y7^fq]tclSM^ 
nrcb— »fTj$tH 5 Y*^&^7X/NX7^— v^WS TO + 

;?fRl^C^H^n/c 2 m<D Xy-V'l^mwY l 5 X l , 1 5 X 30 
2 3b^ ^ ^?x/NX7^- v^W S T CD- X 7?[RlcOfflOffi£D3^1ll^ 
tCU-^*e~A>^^B^Iif^n> U-^^^ff- 1 5 Y. 15 
XI, 15 X 2tC.fcoT'i7X7NX7^— S^WS TCOXJ^ 

fflxx->^ 1 4 o^tt^tcp^iif^n^o 

[0 0 3 9] 13 4 ti. S5t5tOAI*x^.;l/4^-^(:Ofi-aiJ 40 
^(D'J^X/NXT^-i^^WST. Rt>*ff-JiiJfflX-r-v^l 40 
EMC>-eiJ^5^U (itDH4ti:^*rcfcatc»>x>'NX"r— 
v^wsT^^T^^iSi 2;^J>?>g6nrc{4B^c^^5g^-^ir. 

S^^i§lc 1 2 ;b^tfSOTX-r-:2^ 1 4 ±lC3b^:6^;5, ^ 3 tcff 
SiJfflXx-i^l A^ISm-t^h. U-1fT?$tH 5Y, 
15X1. 1 5 X 2:^>^OU— 'fe-A;?)'^. ^X^nX-t 
-S^WS T<7Dffli|ffi;b^^i1^nTfi-MfflX7^— >^1 4 OiOS 
c7)^l&^tc.^l*^tiSJ:5Je:^^o c: ^ ^ U-^f T 
?^tH 5 YS:t;i 5X1. 1 5 X 2*>^f#en^ltffliJfil 

tcs-c^i-T. ±,umi^ 1 0 ^i¥ffi^-:$?^/^bTff^saffl so 
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X-r-i^ 1 4 <Dffie*iS«*ti:Sll»*r «o t^^. 

- ^ y >';V- y TiSttf ^Ci:tCcfcoT'^'>X>'N 

X7"->:^WST. St;ti-fflijfflxx->^i 4 0{fiB(±:;^^ 

t^c8lTii. 3fe$»JSil^l Oti^x/NXx-S^WS T. St; 
W-SJjfflXT— 4c7)ffiB^¥®^-^^fflV^T:t->^ 

>;i/-y:^STl[i!j-r^o fib. ifT^fH 5Y. 
15X1, 15X2 <^)ffttc, »>x/NX-r— S T. S 

msjfflXT^-v^i 4offie^RiT^?»a[T^a-r^/c:i6 

[0 0 4 0] mwzMK). ^I3^T£§*\ 
P LOffilEJCti, '^X/NWO^ffitD^tSCOff-igiJii^tCXV 

^xu ^y>^o«-rn«>^^em"r^tf-?iOi^iD37;3--;?j 

xffiB^^mt-^f^Al^^iSO^jSjiB^m^ (AF-t 

mtcS-:5i/>T. ^SS^^'O'^x/NW^D^S^^g^^fe^ 
I^P L(D^StC'g'^^nSo g|2Tti:#PI&LTl/^ 
tf-SlJSX'r-e^ 1 4±leti^o^jS{4B«iail^ffl 

[0 0 4 1] :!kk^ ^m<D^Bm%mm(omm^^^m 

m^^a ^t-f. ^X^^NXT^-v^filcDti-pJfflXT^-i^l 4 
^^fflv^TS^^^^P LJcS*-r^SJte?t I LCDXSt^M 

SI 3±T^J^^f+Y73fS^^^$^gL. tt-sofflXT^— :^i 

4 ^^iS^Tte^l^P L K^^m^tm^ 1 2 tClp];0>oT^i& 

•r^o ^o^. ftwfflx-r-v^i 4 ±cos§i^a^x^ 1 

8 0§^®;6^S^gllgc 1 2 ^M-p ffifiTthayfflX-r-i/* 

[0 0 4 2] ^mm^ 1 oTii. ^otf-M^tifc^a^ 

T#^n^thMM^.^{t#tt«»^i nc«$&^nT:io 

SS^^tttig^^i I Tit. 2ootfaijfillc«':5v^ 
T. KSH^ISlrtT^:::5?^n§^S3b>&JS»3\S^|gPL 

fflxx-s^* 1 4 imytmm 1 2 }?3>6Kin/cffiMtcf#is 

^x/NXx->^WS T±0^7X^NW€>ft5iDA^S^^ 
P L <0^« A X (ffi^H® 1 2 tDtfi^LO ftifitCffiS 
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5^-rcfc-5K. U—»fT^tH 5 Y, 15X1. 15X2 

[0 0 4 3] ^(Om. ftMfflX-r-v^l 4 ;b^S^MM 1 
15Y. 15X1, 1 5X2'h>^(DU—^\£—L.t>mM 

e^i^n?)Ou--^fT^0f^^Dft-SlJ{ii^^:a■:5v^T$iJSl)^n 

^tcJit-r^ffiBM^^ (-^-X^^VS) 3b^IEWtc«^ffi^ 

tXSo 20 

[0 0 4 4] T^'-C:^>h'^>V- 1 6i&/M.T'i7 

{>f n/c X/ cDfiw^^i^m-r a c <fc o 

So ^OBE^iMffi. B:tf75>r;^>h-feV-9-l 

[0 0 4 5] ^Mm^mcit. m i tc^oi/^r. my^yt i 

-:;?RST^/^LTU^^;l/R*^+Y7?lRl (3^ti-Y7? 

2 b T ^ N X t"— >^W S T :^/M. T ^ X7 N W;b'«- 
XT^lRl (X(i+X73fR]) l^mmp • VR (/3tit9J^<g 

^^PL^b^^SSft^Jgl^-r^CiitCctSo ^LT. lOO 
i/3>y bffi«'^OS^:6^S^7"r§i:. i>x>'nXt— 

0 2Rt/ia3tJ:5^-r<fc5tc. «>x/NX-r- 
t^fflijOti-SiJfflX'r— i^l 4. l^^^;l/Xx— i^fflflO 

[0 0 4 6] i^Tz. mytmzit. m^iimmi^ 1 ?3tb 

J|fttigg3^l ne:#t,^&$ti. *gfti|t14MS:i^ 1 ITti. 
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fi^^ttstu ccDH-»igs^±MtS)i^i otc«s$&-rso 

i*J»^l OTt^. IM^tflSI^Tt^l^PLrtORfT^OU 
vX^iKift-r S c ci: -5 T. ^O^fSttttoM lE^fT 

[0 0 4 7] iX±*\ ii«C)S^TfcS;b\ *fi?BtDS^ 

tf-safflx-r— :^i 4^S7tSi«i 2Mtc^i6UTff- 

■rSi:#(i. l^^<57;l/R;g:U^^;l/Xx— i^R S T*>^ 
^v-fc^. 04te:4oV^T. Hgatye>-b>-9-l g^&S)^® 
«12rtTX^fp]. YT^fRltc^iSL^^b^eS^S^^^m- 
PJ-rSo ccoiSJ^:. ttS!JfflXx->^l 4 0{ag^J;DiE 
aitc*a6§ie^g:?)^fentf. ^^x^NX-r-yw S T i:ra« 

[0 0 4 8] V^^;l/X'x— v'llotf-fflffiXT^— 

v?5. Rt;'i7X/>X7^->^<RiJ(Dti-a«JfflXx— i^l 4^ffl 

R S Tti+YTDfRltilffiebT. ti-MfflXT— >^5±CDS 
■r->^5tc(^g^^a73fpI^OU— ifT^j^St7 X 1 . 7X2 

^fT^thsY. 7X1, 7 X 2 of^SIJ^a^cS•:5^/^Tff-SlJ 

[0 0 4 9] <i(Dt^ic. mzmmi^fc^vK. ^x^n 
x7^-i^Mtcti?iscojiSv-^ I ucom'^meyt^^ 

P L^^tn^LTtSIK^nSo COtt^T. 04^C:feV^T. 

ftPJfflXv'— >^1 4:^ggli[lUT. iiJS1S2 0±^XU*y 
bT*^<7Dfi^.^-^ I MO^^XT^fRl. YTifRltC^S 

sysffi2 ocDj£gpo7tm-t>i^oi^tH{i^;^$g^# 

B. Rt5n>b^Xh:^^*i6^n^o ^/c. SfJ^S2 0 

o:7^-;^xfiLB^Fjf^»-ro^;^^;6'^iE). ^n^(om 
(Dinm. Rt5n>b-^xb3b^^46iE>nso cnsosM. 

^^tD-<xh:7:t-:tFX{S[B> ^SrSffl. v=^-<xh->' 

A6S0 c(oaii3«ti±*r<aj^i otcti±*&^n. -eo^ift 

[0 0 5 0] ±U(omm(Dmmxit. mziz^.-r^v 

i^jiv'NX'r- v^W S TRZSmmm7.r—i^ 1 4 ti> 

So i:*7r^-^CDffi^^^'&tP-t±tC<fcoT 
^x/nX-t--->^WS T:S^tftt-jKiJfflX'7^--v^l 4^&2:^^7C: 
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[0 0 5 1] ^5 (a) it:^m(DmBm^mm<o^:^^^ 
T.'r-t^m^^'r^mm. ms (b) ti^oiEM0T$» 

ms (a) , (b) tc:}oV>T. ^M3 3C0±ffitCX 
7?rRlfrc}ftoT^fTii:2*:OX?aU-T;^V K3 4 ARtf 10 
3 4B;b^SS^n. XWy-T:«r^ K 3 4 ARt?3 4 B 

-7';ff-r K3 Z^^fSm^nxt^^o YWU-T;«'-rF3 

3 4 A, 3 4 BtCfe^oTXTifoItClKKl^n^o 
[0 0 5 2] mfc, YttU-T;a'-r F3 2tc?ftoT^n 

Xx— S?3 1 ±^i:^la^CD^x./^4^;l/^'';^/^LT^x/^ 
W3b^PRg«}t^tl. tt-SUfflXT— >^3 5±tCtiMI*«^ 20 

1 8. gSStr&-b>i?-i 9. RtfPJ^«2 OA^HS 
^n. S!l^S2 0Ol£gpte:ti^«-t>'-9-:6'«ffi^ai^nT 

— :^3 5<DjgMti^n^nair— ^TU >^*^^/^LT^ 

:f>LTY|ftyx7;ejr^ K3 2 tc?BoT Y^^lRjlclgi&^tl 
«o IP"^. ^^x^nXt^— >?3 K St/tfaOfflXT^— v^3 
5ti^n^tiffl3i:tcYWUx7':;9'-r K3 2. ;5^t>*X|ftU 
xT7ff-rK3 4A. 3 4 BtCi4ioT2:^7r:Mlc|gKj^n 30 
«o ^LT. ^eiJJC^JU'^Tfe. ia3 0U^^;l/X-r— 
moU-'^TmSYl Y, 7X1, 7X2. 8Yi:ItI1$;5: 
4W(DW*9'T^ti-tCi:-:)T. ^x>'NXx-i^3 K R 
t/ffiiJfflX'r-i/*3 5cD2^^7c6^;&fflS;b^^^^^ C 
0ti-aiJjS*tcSr5v>T^7x/NXx— :;^3 k StfthSlffl 
Xx-S^S 5 0{4B-^|gi!iM^;b^$iJ®^nTV^^o 

[0 0 5 31 *0!iJcfev^T. mytyt(omm:i^^-)\^^-. 

^ § m^mm. M L T - Y 75" fp] gin fcffiB ^ X/ NX 40 
'r-i;?3 l*^^^ieLT. ^oSTfc^^teffMOfflXx-y 

fiiStC)^LT+Y:?^foltCgin/cffiMlCtf-aiJfflXx-S^3 
5:?3'«^3S-r^o ^Of^. »^7X/nXt— S^3 1 ^XT^fRlx 
Y:^|pItcX-r«ylf>^$-^T. '>X7NW±flDS5t3mo 

rc^t> ^x/NX7^-S^3 l^YttUx7';^7VK3 2 tCiS 
oTYT^lRltC^S^l&'r^Ci^lCcfcoT. ^^v^a^vh 

[0 0 5 4] ±m(D^5lC:$imiC^ni£. YfftUxZ;?? so 



16 

Di«v^xx-i/*<7:)Sr#«fi*^s^^n^^3673fR] (y:^ 

rjih^tmc. ^x/NX'r-^^'3 nj:/jNm> g«{t:^n 
LTfiW-iWfflX7"-i;?3 5 fe|p|^Jcfg|&^tlSfc46. IK 

MtC. fg^a^.^bTOttaMX7^-V^3 5 3b'«'>X/NX-7^ 

-i^3 I t^ib^m'^nr\^^:^rcisb. ^^x/nxx— i^3 i 

[0 0 5 5] ^43. *0atC*5t>T. 05 (a) , (b) 
2 ^gftjg-e^-r ck a YttU xr K 3 2 ^M^tJl^: 
^ 2 O YfaU xT:5tf-r F 3 6 ^X:^fp]lc^l6Sl5Etcgam 
U CKDYfSUxTjtiT-rFS 2tCttSiJfflX'r-s;^3 5^ 

Y:s-[q]tc5^i6gfiEtcBaaLT^<kv\ cintCcfcoT. ^ 

x/NX'r-v^3 l*X:6'fRl^]iEil[l*r^^iO$tJ®fflSfelRj 

[0 0 5 6] ^fc. ±feO^ 1 O^iSOJg^Tti. ^3 
^c:^-r<k*5^c. £D:^jV F4 A. 4 B^Crb^oTl/^^ 
;l/XT'-i;^R S T. &tfffSMXx-i^5:6'«iSM^nT 
ia2 0'^x/NX-r— :^fflaOcfc5tcl^^^;l'X'r 
~->^R S T. '&Zfmmm7sr--i^5ti^iiiiLlC2:^X7Lmc 

ti. '!7X/^W*^KM^nS'^7Xy^X7^— :^WS T, 3 1 

ti^n^n 1 o^tte»nTu>^5^)\ ^x/>w;6^^tcS^ti 
;51i7X7^xf^-v^^^tsc^@^ttT^>mv^o ccom^. i 

■O<0«j7X/NX-r-S^T?S^^tTV\ ffi*<D'>X/NXx— 
>^T^Z"^-rp^>bffl<Dtt?il. fc^VM#:'i7X/NS^;^ff -5 

v^ffJl ^> l^^ ^ ;l/ R ^ n ^ ?t ^ ;l/ X x — 

[0 0 5 7] MC. *ft0^O^3O^S£OJgfiltCO^ia 
6Rt;ia7^#P.^LTSJ0^*r^o ^x/NXx- 

oTfeD. 6 BLt;0 7 ^c43^/^TlalRIf 02 tcm-r 

melt, ^^mcotmmytmm^^u ccomeic^^^^ 

SBS^n. ^X7NWti::^ia5^(7:>^x/N4^;l/^:=lr/r'LT^ 
Jl/^X'r— i^4 l±tC^SJ^;jn. ^7X/NXx— >=^4 lltt 
^ffil 3±m0y^OT®^-^[CJ:oTX:?5'fRl. Y73fnl 

:c/NX-r— >^4 1 l^tcti'>x/NWtD:7;r— :^X{4B. & 
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[00 58]^ 7 tt, laeO-izx/NXf— 5^4 lO^ffi 

C com 7 t*3l/^T. "j/i^NW (-^x/Nd^;!/ 
^) ©iafiltrtis mm-r—i^SUti 1 7. Ml*fi*-;5?l 
8, ggStfC,^>H^- 1 9, XU h 2 1 X. 2 1 YA^Jg 

^«n/ca!i^«2 0!bw«*nTv^s, -^x^nx 
T#saJps§atf-^igs-rsrcJ6<DHgP4 7*^j^j^$n « 

Tfet). |HIgP4 7»cSmS8«t|-*SebTB?t^I LO 

«o Mfc. '>x/nxt— 1 ±<D— ra»c¥sa*©s 

[0 0 5 9] IP^. 0 61;:— a5^«J»)^«iv^Tg^-rJ:^ 

SiJ^iKa OCDXU -y h 2 1 YOjea5fc^^L'>X4 
2. S.l>*3t«-t>+f4 3*^BaS2n, 20 

'i'x/NXT"— 5^4 1 CDrtgPfC7tem-fe>-9-4 SiOjfi^^jl 

ja-rsj:3Jc?$S3«4 4A^8sa2n> ?&a3*4 4ici,i:k 

#*Rl^tt«r*-rSiai^4 5 A^^n-LT. ^r|.gpo?$aiS 
rt^jijlbft}^«t±:^^*qr^14*W-r5BS^4 5 

4 4 a. 0 7©^*fS*-^' 1 8, 9 

oia^. Mmc»2pB^Sitffl©iHia54 7. s*?v-^'gi5 
:?;-*^?$giW4 4[*i©?^!®;&^>LTStm?n'i.fc46. ^ 

©f^x;^-.;l/:¥^-tcd; o T'>X7^WOfiL«?*461»*^A<S 
^Otl-mt, mmS^-'S' 1 8-^Bg««J?)-bV9-l 9 

gg|tx;?^;l/4^-k: .k o T x/NW©fiES^ii>«K^*^S 
[0 0 6 0] 2|s:fi?yT'ttMf*<J: K) *S?&i«*<sEffi L 4o 

rfc<J;l\ 2|s:fgB^©^4<DllfiE©fl5ffilCO$0 8 

^#?ibTiKH^-r^„ *fi?l|tt> >i7X>'NX-r-i'*±T*'>x 

(|g2C)Xx-i^) i: COPTIC Wl^gPW^^ftfcfeOT-fe 

[00 6 1] msii. ig7<D'j7x.'NXx— v^4 1 tmw. 
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4 1 A*5^L. cons tfel^^T. -^x/NX-r— i^4 1 
J:oT, tf-ffiy^atSS^1^4 1 A a i:. ^n&.9\-(Dmm 

>^xx^-;K nmmcD^m. -t^^-y^^x. x 

li^tf^X^A^ffifflT^-So ^LT, t^«©Ml^±lC<i'X 
/^:^->7^^^' (^05^) :&/1-LT'j7X/NW*<««^nS fc« 

m(Dmmmm^mmm4 1 a arttr. HLmmmtrji^-r 
-^tm^i£tircMm^—i'^tt 1 7 a. BBtja^r-^j^ 

1 8. BSStrS-feyU-l 9. »JP¥E**-r«a*SI5** 

4 6. StfX'J -y h*^}^fig^nfc:i!l^«2 0*'«iE«^n 

Tv>So MIC. nYwmmmmmi^4 1 a a±ictt. sjp 
saftti-i&^-r«fcJ6o[agP4 7*^fl5fig^nTv«s, 

[0 0 6 2] *0!llCi3V^Tfe. ^^^^SSm^^ttfDtt-ilJ 

^tctfSiJS«sg«ffiiie4 1 A art©tt-llSSA:!<^ffl^n 
iin6<Dtf-SiJ^M<D7>r^T'l?^-r«^x:*.;l/ 
BBfl^ 4 8 tC * T '^7 xy NWfOlC {it£iS[ L t < V-« 
r=J6. '^7X>'NW©{4M^4i)«*lF*^Mfh-r5;ii:*'5=5: 
v^o t1-IiJ^tS^1£7tlc<fcoT#^e,nS?Ii*x 
:^;l/4^-fellf^«4 8lCJ:oT'i7X-'NWffll|lC»±J£^LU: 

[0 0 6 3] ^fe. CT;^tf0 2li:^-r<fc9lc, -^x/nX 
5"->^WS Ti:^S!lfl3X-r— i^l 4 i:A^»fltLTV^«)» 
figT-fe, "l/x/NXx— i^WS TfcttPJfflXx-v'l 4i: 

So ^/-Cx lx^i';l'X-r-v^fJlT'fe. U^i'^bA^KBS 

*j^iaB-r 5 <fc 5 tc L T J; v^-o 
[0 0 6 4] $fc. ±ieo^SS(7DJgtt{i*fg3S^X-r'y 

CDT'feS*^ *fgB^S— gS)l£S(0}SKM)t^e (X-7^ 

[0065] *^B^{±±jSollffl©}g^ic: 
[0 0 6 6] 

na\ ■7x^'xt±ss^i^i6-rsfcii)<o^ 1 oxx-i^ 
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20 



[0 0 6 7] cn^com-^. m2<07.7—V>t,i.. mi<o 

So 

[0 0 6 8] ^^kr-A*^HS«5nS{itB 

[0 0 6 9] i^tc. *%H^(75S3. X{iS4<i9Sit«« 

[0 0 7 0] *fc. ^0»fl^a5M3b^^e#*0<gV^H<* 

T&^tticii^ m 1 ©x5^— v^c/hsftojasfeite. 

[HBOlB^^aMB^] 



[02] IMl 0>i73i>'NXx-i^WS T. Rt/H-aOfflXx 
[03] 0 1 ®L'g^i';l/X7^— >*R S T. StfW-SflfflX 
[04] 1 ©llfigOJBffitCteV^T, fhjgiJfflXT"- 

[0 5] (a) a*l6B^Olg 2 cOjlSSOjeSgCOjgj^SJt 
^g©>>x/NX7^-5^. RtfthPJffiXx— i?«:g^-r¥ffi 
m. (b) 1*05 (a) ODiEffi0T-$i«„ 

[06] *f6H^©^ 3 O||SS©0^OJS^fl^«B*g^ 
•r-gP'&^gJ *) i>:vf£«ll««fi!c0-PfeSo 

[0 7] 0 6 <DSKB^S<0'J'X/\X-r— i^«5^-r¥ 

[0 8 ] *fiB^o^ 4 <Dmm<Dmm(Dtmmytmm<D'y 

[?^^OiiB^] 

R 

R S T I'^tJ'^l/Xr— 
4A. 4B :^f-rK 

5 L'^^^bXT"— i?ffi!|CDt1-jilfflX7^— 

6 ®!Siffi 

PL tm^m 

WST, 31. 41, 41A ■i^X-'NXx— 5^ 

1 0 ^mwj^ 

1 1 *Sft!|tttSI»3R 

1 3 ^St 

14, 3 5 "^x/nXt^— ^{Baoti-aifflX'r— 

1 7 «^V-<>gl5# 

1 8 mmm'e--st 

1 9 MStrP)-fevif 

2 0 m&9L 

3 2 Ytt'JxTjff^'K 

3 3 

3 4 A. 3 4B XWUxZiflr-TK 

4 8 mim 



(12) 1 1- 1 3 5 4 0 0 
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t$lfl¥l 1 




